Measurements of CP violating phases provide valuable tests of the flavour sector in the SM and offer opportunities to search for signs of beyond-SM physics. The LHCb experiment has measured mixing-induced CP violation in various B 0 decay modes using proton-proton collision data, corresponding to an integrated luminosity of 3 fb 
Measurement of CP violating phases provides valuable tests of the flavour sector in the SM and offers opportunities to search for signs of beyond-SM physics. In the SM the relative phase of the B 0 mixing amplitude and the tree-level decay process is large. It is defined as φ d = 2β , where
] is an angle of one of the CKM unitary triangles associated to B 0 observables. The combined fit of several existing measurements in the flavour sector (except those on β ) provides the estimate sin 2β SM = 0.740 +0.020 −0.025 deg [1] . An effective CP phase, φ eff d = φ d +∆φ d , can be obtained from the measurement of the CP asymmetry in decays of B 0 mesons to a CP eigenstate f , where ∆φ d is a possible shift induced by higher-order loop processes, described by SM or due to beyond-SM physics. Under the assumption that CP violation in the mixing is negligible, the decay-time-dependent CP asymmetry can be written in terms of the CP observables S and C as
where ∆m is the mass difference between the physical B 0 meson eigenstates and it is assumed that 2 their decay with difference ∆Γ d = 0. The observables are related to the phases via S/
, where η CP = ±1 is the CP eigenvalue of the final state.
4
The "golden channel" to measure β is B 0 → J/ψ K 0 S . If its decay amplitude can be described 
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Mixing-induced CP violation in B 0 decays Marta Calvi has collected 2 fb −1 at √ s = 13 TeV, and the full Run II data should amount to about 5 fb −1 .
21
Improvements in the analysis, like the use of new flavour tagging algorithms described below, will 22 also increase the statistical power of the data. is not yet sufficient to derive a constraint on the phase shift, but the result is a successful proof of 33 principle for future analyses with more data.
34
Time-dependent CP measurements use flavour tagging procedures to determine the B 0 signal flavour at production. At LHCb several algorithms, using information from the rest of the event, are combined to obtain the best tagging decision. Their performance is described by three parameters: the tagging efficiency ε tag , the mistag fraction ω and the tagging power ε eff , defined as
where R, W , and U are the numbers of correctly-tagged, incorrectly-tagged, and untagged B 0 signal candidates. The tagging power determines the sensitivity to the measurement of a decay-timedependent CP asymmetry, as it quantifies the effective reduction in the sample size of flavourtagged B 0 candidates. One class of algorithms, called opposite-side (OS) taggers [6] attempts to determine the flavour content of the B 0 meson by identifying the other b hadron produced in the same event. Another class, called same-side (SS) taggers, uses particles associated to the B 0 meson production. Two new SS taggers using pions and protons have recently been developed [7] . These algorithms select pions and protons produced at the primary vertex and use a boosted decision tree (BDT) [8] to separate right-tag from wrong-tag candidates. The BDT output is converted into a mistag probability associated to that particle by means of a time-dependent analysis of flavourspecific decay modes. These algorithms were tuned and calibrated on data with B 0 → D − π + and B 0 → K + π − decays. Calling N unmix (N mix ) the number of signal candidates with equal (opposite) flavour at production and decay, as determined by comparing the tagger decision with the flavour of the reconstructed final state, the decay-time-dependent flavour asymmetry is given by
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Mixing-induced CP violation in B 0 decays Marta Calvi The pion tagger provides a tagging power 60% larger than the previous algorithm used in the acceptance is a free parameter in the fit. The mistag probability is calibrated with a sample of Mixing-induced CP violation was recently studied at LHCb also in B 0 → J/ψ π − π + decays [15] .
72
Theoretical models predict that in this mode the ratio of penguin to tree amplitudes is greatly 
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Mixing-induced CP violation in B 0 decays Marta Calvi available. All measurements are statistically limited and improvements can be expected with the 86 analyses of Run II data.
